The Iberian red deer (Cervus elaphus hispanicus) is an emblematic game species in Spain. To generate a battery of polymorphic markers for multiplex polymerase chain reactions for the Spanish red deer, 45 loci isolated in different species of ungulates were tested. Of the primers tested, 27 amplified but only 21 were polymorphic. Eleven of these markers were subsequently optimized for multiplex in four polymerase chain reactions. This allows analysing several molecular markers jointly to substantially reduce costs. Finally, we report descriptive summary statistics such as number of alleles for the former and also test of disequilibria and heterozygosity for the latter.
During decades, natural red deer (Cervus elaphus L) populations have been affected by anthropogenic activities which have caused changes in their genetic structure.
Factors such as the selective hunting for trophies, habitat fragmentation, translocations, introduction of deer from genetically distinct populations, and the keeping of isolated populations in enclosures are known to produce depletion of genetic variability within a population, increase of genetic diversity among populations, as well as introgression and changes in allele frequencies (Hart & Zachos 2003) .
The Iberian red deer (Cervus elaphus hispanicus) is one of the most abundant and emblematic big game species of Spain. An understanding of the population genetics of the natural red deer populations is essential to achieve a sustainable management, since they provide information about their levels of diversity, integrity and effective size. Microsatellites are the most widely used molecular markers in population genetic studies because of their high polymorphism, codominance and abundance throughout the genome (Vial et al. 2003) . In ungulates, microsatellite flanking sequences are often conserved across close species and even across families, allowing a cross-species amplification of different loci (Roed & Midthjell 1998) . For studies requiring genetic characterization of many individuals at a set microsatellite loci, time and cost become serious limiting factors and thus, the development of a multiplex panel which gather the total number of markers to use in a few polymerase chain reactions (PCR) is almost essential.
The aim of this study was to get a battery of polymorphic microsatellite loci with a high-quality amplification in the Spanish red deer and to gather different markers in as few as possible PCRs. Furthermore, we aimed at loading all the selected markers (a total of 11) in a single gel lane.
Tissue samples were obtained from animals shot over three hunting season (2003-2006) from different points in southern Iberian Peninsula. Eight individuals from a natural Andalusian population were used to test a set of 45 microsatellite markers developed in either cattle, sheep, reindeer of goats, initially using a single PCR per locus (Table 1) .
DNA was extracted from tongue tissue through a Hot Sodium and Tris (HotSHOT) protocol (Truett et al. 2000) . PCR amplifications were performed in a reaction volume of 20 μL, containing 50 ng of DNA, 0.25 μm of each primer, 250 μm of dNTP, 2 mm of MgCl 2 , 1× PCR buffer (Bioline) and 0.5 U of Taq polymerase (Bioline). The amplification of Correspondence: B. Sanchez-Fernandez, Fax: (+34) 954 621125; Email: beatriz@ebd.csic.es Table 1 Characteristics of 45 primer pairs tested in a sample of eight individuals to develop multiplex PCRs in the Iberian red deer. Twentyone microsatellites were polymorphic and 11 of them were chosen because of their high polymorphism and size range
Primers (5′-3′) A m p l i f i c a t i o n S i z e r a n g e *Georges & Massey (1992); †Buchanan & Crawford (1993); ‡Arevalo et al. (1994); §Barendse et al. (1994); ¶Bishop et al. (1994) ; ** Wilson et al. (1997); † †Roed & Midthjell (1998); ‡ ‡Vial et al. (2003) .
Primers (5′-3′) A m p l i f i c a t i o n S i z e r a n g e N a Table 1 Continued microsatellite markers was carried out in a PTC-100 Programmable Thermal Controller (MJ Research Inc.) using the following conditions: an initial denaturation step at 95°C for 10 min followed by 35 cycles of 30 s at 94°C, 1 min at 54°C and 1 min 30 s at 72°C and a last cycle of extension of 10 min. The PCR conditions were kept constant for each locus, to make the subsequent multiplex easier. The products of amplification were visualized and scored via gel electrophoresis and ethidium bromide staining.
Of the 45 microsatellite primers tested, 18 failed to amplify or gave nonspecific amplification products while 27 yielded a PCR product of the expected size, but only 21 of them were polymorphic (Table 1) . A total of 15 markers were selected to multiplex because of their high levels of polymorphism visualized in agarose gels and the absence of dimer formation among them as detected by the oligo 6.4 software (Molecular Biology Insights).
To multiplex, we carried out a high number of tests, grouping several markers of different allelic size in a single reaction and adjusted the concentration of primers according to the signal. All other PCR conditions were kept as outlined above. Four different combinations of primers were optimized in a total of 11 microsatellite markers. F-primers of these four reactions were 5′-end labelled with PET, NED, FAM or VIC and amplified fragments were resolved on an ABI PRISM 3100 Genetic Analyser (Applied Biosystems).
We analysed the genotypes of 30 individuals of a natural red deer population from Andalusia using the developed multiplex PCRs. Hardy-Weinberg (P HW ) and linkage tests of disequilibria were performed with the genepop version 3.4 software (Raymond & Rousset 1995) using Markov chain with 10 000 dememorizations, 1000 batches and 10 000 iterations per batch. Of the 11 microsatellites, only MB25 differed significantly from Hardy-Weinberg expectations. Tests for linkage disequilibrium between pairs of loci revealed no significant results. genetix software version 4.05 (Belkhir et al. 2000) was used to calculate the number of alleles per locus and the heterozygosity. The selected microsatellite markers showed high levels of polymorphism with five (MB25) to 14 (CSSM43) alelles per locus (Table 2) . Average allelic diversity across loci was 8. Average expected (H E ) and observed (H O ) heterozygosities over loci were 0.7751 and 0.7618, respectively. These PCR conditions have been thoroughly tested in several hundred samples and thus, are suitable for future studies in this species. 
